Complex pathways for regulation of pyrimidine metabolism by carbon catabolite repression and quorum sensing in Pseudomonas putida RU-KM3S.
Pseudomonads are metabolically versatile microbes that employ complex regulatory networks to control gene expression, particularly with respect to carbon and nitrogen metabolism. The aim of this study was to characterise the regulatory networks that control pyrimidine metabolism (hydantoin-hydrolysing activity) in Pseudomonas putida strain RU-KM3S, focussing on transcriptional activation of dihydropyrimidinase (Dhp) and β-ureidopropionase (Bup), encoding dhp and bup, respectively. The two genes are arranged divergently on the chromosome and are separated by ORF1, encoding a putative transporter, which lies upstream of and in the same orientation as bup. The results from this study reveal that pyrimidine metabolism, as a function of Bup and Dhp activity in P. putida RU-KM3S, is controlled by a complex regulatory network including several global pathways in addition to induction by the substrate. Three major control pathways act at the level of transcriptional and include: (1) induction of transcriptional activation in the presence of hydantoin, (2) carbon catabolite repression mediated via a pathway independent of Crc and (3) quorum sensing that does not require a putative lux box located upstream of the dhp transcriptional start. Finally, the data suggest a minor role for the global regulators Anr, Vfr and Crc, likely through regulation of the activity of transcription factors interacting directly with the bup/ORF1-dhp promoter.